From the comparison of the worldwide geomagnetic data with IMP 1 magnetic records obtained in the interplanetary space, it is found that the DP 2 fluctuations, which are thought to be the geomagnetic counterpart of intensity fluctuations of the magnetospheric convective system, are coherent with variations in the north-south component of the interplanetary magnetic field. This coherence is observed irrespective of whether this component is directed northward or southward. Average time delay between the crossing of an interplantary magnetic structure across the nose of the bow shock and the associated magnetic variation on the ground is 7 minutes at the pole and 9 minutes at the midday equator. Applicability of the proposed models of the magnetospheric electric field to this phenomenon is critically examined, and the penetration of the interplanetary electric field into the magnetosphere is suggested as the origin of the DP 2 phenomenon.
INTRODUCTION
[1967] report that the angle between the magIn preceding papers [Nishida ei al., 1966 ; nerospheric and the magnetosheath field lines Obayashi, 1967; Nishida, 1968 ; Obayashi and is the decisive parameter. Nishida, 1968] it is demonstrated that geomag-In these correlation analyses, the distinction netic polar disturbances consist of two types: between DP I and DP 2 has not been taken that are morphologically distinct. One of these, into account, but in fact most of the disturbwhich we have called DP 1, originates from ances studied there seem to belong to DP 1, the excitation of the auroral electrojet and has been known as bay .or polar substorm, while the other, which is named DP 2, is the geomagnetic counterpart of the general convective system generated in the magnetosphere and has long been confused with DP 1. These disturbances are believed to originate local-time dependences of ground data, only the 3-hour interval between 1500 and 1800 UT is examined] In this interval the equatorial station I-Iuancayo (geographic long. 75 ø W) is around midday. Since the change in the level of the field due t.o perturbations other than DP 2 is rather small in the 3-hour intreval, correlational analysis is made between original, unfiltered variables. The cross-correlation between a variable P and a variable Q, which is observed T minutes later than P, will be denoted by R(P, Q; T). Among the 31 intervals in December, the IMP 1 is in the interplanetary space in 24 intervals. In 4 of these the data quality is low, so that the remaining 20 intervals are studied. It frequently happens that the occurrence of DP 2 fluctuations is accompanied by the activation of DP i at the auroral zone, so that the average Kp index for intervals with DP 2 fluctuations is higher than for intervals without them [Nishida, 1968] . This would mean that there is an internal relationship between origins of DP 1 and DP 2 phenomena, and the observation that the Kp index is highly correlated with the variability •f the interplanetary magnetic field [Balli [ et al., 1967 ] also seems to suggest this view. In this concern it would be important to note that the dependence of the DP 1 activity .on the interplanetary magnetic field seems statistical in nature, while DP 2 fluctuations show peak-to-peak correspondence with interplanetary magnetic variations. For example, , who compared 2.5-minute AE (auroral electrojet) index with the interplanetary magnetic field, noted that the southward interplanetary magnetic field does not necessarily cause a bay (DP 1). It seems that the influence of the interplanetary magnetic field Z appears as DP 2 in a more pure form, while for the excitation of DP 1 either some other features of the solar wind or modifications inside the magnetopshere are equally .or more important. Now that DP 2 fluctuations are found to be coherent with interplanetary magnetic variations, it would be useful to substract the contribution of DP 2 from the record of polar magnetic disturbances and examine the remaining part in search for this additi.onal process.
